General methods
All reagents were purchased from commercial suppliers (Aldrich and Merck) and used without further purification. 1 H NMR and 13 C NMR were measured on a Varian VNMRJ 400
Nuclear Magnetic Resonance Spectrometer. UV absorption spectra were obtained on Shimadzu UV-2550 Spectrophotometer. Fluorescence emission spectra were obtained using Varian Cary Eclipse Fluorescence spectrophotometer. Cell imaging was performed with Zeiss Axio fluorescence microscope. Samples were contained in 10.0 mm path length quartz cuvettes (2.0 mL volume). Upon excitation at 460 nm, the emission spectra were integrated over the range 480 nm to 750 nm (Both excitation and emission slit width 5 nm / 5 nm). pH was recorded by HI-8014 instrument (HANNA). All measurements were conducted at least in triplicate.
Synthesis of probe molecules
The synthesis pathway for BOD-Z-EN and BOD-E-EN was shown in Scheme 1. BODIPY and BODIPY-I were synthesized by using literature procedure. 1 The obtained molecule was converted to BOD-Z-EN and BOD-E-EN by using well known Sonogashira Coupling reaction. 2
Scheme 1 Synthesis pathway of BOD-Z-EN and BOD-E-EN. Reaction conditions:
PdCl 2 (PPh 3 ) 2 , CuI, DIPA in THF, 50 o C under argon atmosphere.
Synthesis of BOD-Z-EN
To a mixture of BOD-I (45 mg, 0.1 mmol) and (Z)-3methylpent-2-en-4-yn-1-ol (19.4 mg, 0.2 mmol) in THF (10 mL) PdCl 2 (PPh 3 ) 2 (7.02 mg, 0.1 equiv.) and CuI (3.8 mg, 0.2equiv.) were added. The resulting mixture was degassed for 10 min and 3.9 mL of DIPA was added. The reaction mixture stirred for overnight at 50 o C. After completion of reaction solvent was removed under vacuum and the resulting residue extracted three times with DCM (3 x 30 mL). The organic layer was dried over MgSO4, filtered and concentrated. The resultant residue was purified by column chromatography (3:1 (Hexane:Ethyl acetate)) to afford BOD-Z-EN as red solid (31.5 mg, 75 % yield 
Synthesis of BOD-E-EN
The sensor molecule, BOD-E-EN, was synthesized by using above procedure as red solid (29.3 mg, 70%yield). 4, 156.4, 144.6, 142.6, 142.0, 134.6, 134.4, 132.4, 130.2, 129.2, 129.1, 127.8, 122.0, 121.1, 115.1, 98.1, 80.2, 59.2, 17.8, 14.7, 14.5, 13.4, 13. 
Synthesis of BOD-FUR
To a solution of BOD-Z-EN (42 mg, 0.1 mmol) in phosphate/ethanol solution (10 mL, 
Determination of quantum yields
Fluorescence quantum yields of BOD-Z-EN and BOD-E-EN were determined by using optically matching solutions of Rhodamine 6G (Φ F =0.95 in ethanol) as a standard [3] . The quantum yield was calculated according to the equation;
Where Φ F is the fluorescence quantum yield, A is the absorbance at the excitation wavelength, F is the area under the corrected emission curve, and n is the refractive index of the solvents used. Subscripts S and X refer to the standard and to the unknown, respectively.
Determination of detection limit
The detection limit was calculated based on the fluorescence titration [1] . To determine the detection limit, the emission intensity of BOD-Z-EN (10.0 μM) without Au 3+ was measured by 10 times and the standard deviation of blank measurements was determined. Under the present conditions, a good linear relationship between the fluorescence intensity and Au 3+ concentration could be obtained in the 0.1 -0.9 μM (R = 0.9794). The detection limit is then calculated with the equation: detection limit = 3σbi/m, where σbi is the standard deviation of blank measurements; m is the slope between intensity versus sample concentration. The detection limit was measured to be 293 nM. 460 nm, emission wavelengths: λ 512 / λ 575 at 25 o C).
Cell Imaging and Cell Viability Assay
A549 Human Lung Adenocarcinoma cell lines were grown in DMEM supplemented with 10% FBS (fetal bovine serum) in an atmosphere of 5 % CO 2 at 37 o C. The cells were plated on 12 mm cover glasses in 6-well plate and allowed to grow for 24h. Before the experiments, the cells were washed with PBS buffer, and then the cells were incubated BOD-Z-EN (5 µM) for 20 min at 37 o C then washed with PBS three times. After incubating with Au 3+ (10 µM) for 20 min at 37 o C, cells were rinsed with PBS three times, and DAPI for 10 min at 37 o C then washed with PBS three times. Then, the fluorescence images were acquired through a Zeiss Axio fluorescence microscope.
The cells were seeded in 96-well plates at a density of 1 × 10 4 cells per well with 100 μL culture and incubated for 24 hours at 37 °C under 5% CO 2 . After the overnight incubation, cell medium was removed and replaced with complete medium supplemented with 5 µM of BOD-Z-EN concentration (this is the concentration we used for the cell imaging studies in this work). Cells were incubated with BOD-Z-EN for 0.5, 1, 2, 12 and 24 hours and 
